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5 PROCESS FOR PREPARING AND RESOLVING 

2-PHENYL-3-AMINOPIPERIDINE 
Background of the Invention 
The present invention relates to a novel process for preparing and resolving 3- 
amino-2-phenylplperidine and for synthesizing from the enantiomers of such compound 

10 certain pharmaceuticaily active substituted 2-phenyl-3-benzylamlnopiperidines. The 
substituted 2-phenyi-3-benzylaminopiperldlnes that can be prepared by the processes 
of this invention are substance P receptor antagonists and are useful in the treatment 
and prevention of inflammatory, gastrointestinal and central nen/ous system disorders, 
as well as several other disorders. 

1 5 Substance P is a naturally occurring undecapeptide belonging to the tachylcinin 

family of peptides, the latter being named because of their prompt stimulatory action 
on smooth muscle tissue. More specifically, substance P is a pharmacologically active 
neuropeptide that is produced in mammals and possesses the characteristic amino 
acid sequence illustrated by D. F. Veber et al. in U.S. Patent No. 4,680,283. The wide 

20 involvement of substance P and other tachykinins in the pathophysiology of numerous 
diseases has been amply demonstrated in the art. For instance, substance P has been 
shown to be involved in the transmission of pain or migraine (see B.E.B. Sandberg et 
d., Joumal of Medicinal Chemistrv . 1009 (1982)). as well as in central nen^ous 
system disorders such as anxiety and schizophrenia, in respiratory and inflammatory 

25 diseases such as asthma and rheumatoid arthritis, respectively, in rheumatic diseases 
such as flbrosltis, and in gastrointestinal disorders and diseases of the Gl tract such as 
ulcerative colitis and Crohn's disease, etc. (see D. Regoll in Trends in Cluster 
Headache," edited by F. Sicuteri et al., Elsevier Scientific Publishers, Amsterdam, pp. 
85-95 (1987)). 

30 U.S. Patent No. 4,943,635 (July 24, 1990) relates to the enantioselective 

reduction of ketones. U.S. Patent No. 4,671,424 (February 18, 1986) relates to the 
optical resolution of racemic femoxetine. 

The substituted 2-ph6nyl-3-benzylamlnopiperidines that can be prepared by the 
processes of this invention, as well as methods for preparing such compounds, are 

35 referred to in United States Patent Application 07/724,268, which was filed on July 1 , 
1990 and World Patent Application PCT/US 92/03571 , which was published on January 
7, 1993 (WO 93/00331). Methods for preparing such compounds are also referred to 
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in United States Patent Application 07/800,667, which was filed on November 27, 1991 
and Worid Patent Application PCTAJS 92/00065 which was published on October 15, 
1992 (WO 92/17449). 

Summary of the Invention 
6 The present invention relates to a process for resolving racemic or optically 

enriched 3-amino-2-phenylpiperidine, comprising reacting a starting material which is 
racemic 2«phenyl-3-aminopiperidine or an optically active mixture of (2R,3R)-3-amino-2- 
phenylpiperidine and (2S,3S)-3-amino*2-phenylpiperidine with L-(+)-mandelic acid or 
D-(-)-mandelic acid. 

1 0 This invention also relates to a process for preparing a compound of the formula 



15 




<IR) 



0 

or 



20 




(IB) 



0- 



comprising reacting L-(+)-mandelic acid with either racemic 3-amino-2-phenylpiperidine 
or an optically active mixture of (2R,3R)*3-amino-2-phenyfpiperidlne and (2S,3S)-3- 
amino-2-phenylpiperidine to form a compound of the formula lA, or reacting D-(-)- 
mandetic acid with either racemic 3-amlno-2-phenytpiperidine or an optically active 
30 mixture of (2R,3R)-3-amino-2-phenylpiperidine and (2S,3S)-3-amino-2-phenyipiperidine 
to form a compound of the formula IB. 
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5 



10 



16 




(Vfi) 



(VB) 



wherein is defined as above. 

This invention also reiates to the novel optically active salts of formulae lA and 

20 IB. 

The term "halo", as used herein, unless othenvise indicated, includes chioro, 
fiucro, bromo and iodo. 

The temi "alkyi", as used herein, unless othenArise indicated, includes saturated 
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or 
25 combinations thereof. 

The term "alkoxy", as^ used herein, includes 0-alkyl groups wherein "aikyi" is 
defined as above. 

The term "one or more substltuents," as used herein, includes from one to the 
maximum number of substltuents possible based on the number of available bonding 
30 sites. 

Preferred embodiments of this invention are the resolution processes referred 
to above wherein the resolving agent is L-(+)-mandelic acid and the solvent is 
acetonitriie. 
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Other preferred embodiments of this invention are compounds of the formula 
VA or VB wherein is phenyi or substituted phenyl. l\^ore prefen-ed are compounds 
of the formula VA wherein R' is phenyl substituted with from 1 to 3 substituents 
independently selected from one to three fluorine atoms and (C,-Ce)a]l<oxy optionally 
5 substituted with from one to three fluorine atoms. 

Detailed Description of the Invention 
The processes of this Invention are depicted In the following reaction scheme. 
Unless othenvise indicated, in the reaction scheme and discussion that follow, R^ Is 
defined as above. 




30 
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Referring to scheme 1. the pyridine of formula II is reduced to form the 
corresponding piperidine of formula III. This reduction is generally accomplished using 
either sodium in alcohol, lithium aluminum hydride/aluminum trichloride, electrolytic 
reduction or hydrogen in the presence of a metal catalyst. The reduction with sodium 
5 is generally conducted in a boiling alcohol, preferably butanol, at a temperature from 
about 20^C to about the reflux temperature of the solvent, preferably at about 120^0. 
The reduction with lithium aluminum hydride/aluminum trichloride Is usually carried out 
in ether, tetrahydrofuran (THF) or dimethoxyethane, preferably ether, at a temperature 
from about 25°C to about 100<'C, preferably at about room temperature. The 

1 0 electrolytic reduction is conducted, preferably, at room temperature, but temperatures 
from about 10°C to about 60»C are also suitable. 

Hydrogenation in the presence of a metal catalyst is the preferred method of 
reduction. Suitable hydrogenation catalysts include palladium, platinum, nickel and 
rhodium. The prefen-ed catalyst for hydrogenation is platinum on carbon. The reaction 

16 temperature may range from about 10°C to about 50® C, with about 25°C being 
prefen-ed. The hydrogenation is generally carried out at a pressure from about 1 .5 to 
about 4 atmospheres, preferably at about 3.0 atmospheres. 

The resolution of 3-amino-2-phenylpiperidine is carried out by reacting racemic 
3-amino-2-phenylpiperidine or an optically active mixture of (2R,3R)-3-amino-2- 

20 phenyipiperidine and (2S,3S)-3-amlno-2-phenytpiperidine with L-(+)-mandelic acid or 
0(-)-mandelic acid In an appropriate solvent. An appropriate solvent is any solvent 
capable of dissolving the reactants and selectively dissolving one of the two optically 
active salts formed (i.e. the compounds of formulae lA and IB), while causing the other 
to precipitate out of solution. Examples of appropriate solvents are acetonitrile, ethyl 

25 acetate, 2-propanoi and methyl ethyl ketone. The resolution may be carried out at 
temperatures ranging from about 20^ C to about 120^0, and is preferably canled out 
at about room temperature. 

When L-(-l-)-mandelic acid is used as the resolving agent, as described above, 
the L-(+)-mandelic acid salt of (2S,3S)-3-amino-2-phenyl piperidine (IVA) precipitates 

30 out of solution and can be physically separated and purified by methods well known 
to those skilled in the art. The L-(+)-mandelate salt of the opposite enantiomer, 
(2R,3R)-3-amino-2-phenylpiperidine (IVB), remains in solution. When D-(-)-mandelic acid 
Is used as the resolving agent, the [>(-)-mandelic acid salt of (2R,3R)-3-amino-2* 
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phenylpiperidine precipitates out of solution, while the D-{-)-mandelic acid salt of 
(2S,3S)-3-amlno-2-phenylpiperidine remains in solution. 

Neutralization of the mandelate salts of (2S,3S)-3-amino-2-phenylpiperidine and 
(2R,3R)-3-amino-2-phenylpiperidine to form the corresponding optically active free 
5 amines may be accomplished using methods well known in the art. For example, such 
neutralization may be accomplished by reacting the mandelate salts with a base such 
as an alkali or alkaline earth metal hydroxide, carbonate or bicarbonate (e.g., potassium 
hydroxide, magnesium hydroxide, sodium carbonate or sodium bicarbonate). Suitable 
solvents for the hydrolysis step include chlorohydrocarbons, ethers, benzene, toluene 

10 and water, as well as mixtures of the foregoing solvents (e.g., diethyl ether, diisopropyl 
ether, methylene chloride, or methylene chloride/water). Suitable temperatures range 
from about IS^C to about lOOoC, with room temperature being preferred. 

The reaction of a compound of the fonmula IVA with a compound of the formula 
R'CHO to produce a compound of the formula VA Is typically canied out in the 

15 presence of a reducing agent such as sodium cyanoborohydride, sodium 
triaoetoxyborohydrlde, sodium borohydride, hydrogen and a metal catalyst, zinc and 
hydrochloric acid, or formic acid at a temperature from about -GO^C to about SO^C. 
Suitable reaction inert solvents for this reaction include lower alcohols (e.g. methanol, 
ethanol and isopropanol), acetic acid and THF. Preferably, the solvent is acetic acid, 

20 the temperature is about ZS^C, and the reducing agent is sodium 
triacetoxyborohydride. This reaction proceeds to give material in which the addition of 
the CH2R^ sidechain occurs selectively at the 3-amino group, and the isomer of formula 
VA is the only product isolated. 



25 the formula R^CHO may be canied out in the presence of a drying agent or using an 
apparatus designed to remove azeotropically the water generated, to produce an imine 
of the fomnula 



Altematively, the reaction of compound of the fomnula IVA with a compound of 



30 
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which is then reacted with a reducing agent as described above, preferably with sodium 
triacetoborohydride at about room temperature. The preparation of the imine is 
generally carried out in a reaction inert solvent such as benzene, toluene or xylenes, 
preferably toluene, at a temperature from about 25°C to about HO'C, preferably at 
5 about the reflux temperature Qf the solvent. Suitable drying agents/solvent systems 
include titanium tetrachloride/dichloromethane and molecular sieves/THF. Titanium 
tetrachloride/dichloromethane is preferred. 

The reaction of a compound of the formula IVA with a compound of the formula 
R'CHp( is typically carried out in a reaction inert solvent such as dichloromethane or 
10 THF, preferably dichloromethane, at a temperature from about 0«»C to about 60«»C, 
preferably at about 25^0. 

The reaction of a compound of the formula IVA with a compound of the formula 

O 

II 

R'CX is typically carried out in an inert solvent such as THF or dichloromethane at a 

temperature from about -20«C to about 60«>C, preferably In dichloromethane at about 
15 25»C. Reduction of the resulting amide Is accomplished by treatment with a reducing 
agent such as borane dimethylsulfide complex, lithium aluminum hydride or 
diisobutylaluminum hydride in an Inert solvent such as ethyl ether or THF. The reaction 
temperature may range from about 0<»C to about the reflux temperature of the solvent. 
Preferably, the reduction is accomplished using borane dimethylsulfide complex in THF 
20 at about 60° C. 

Hydrogenation in the presence of a metal catalyst Is the preferred method of 
reduction. Suitable hydrogenation catalysts Include palladium, platinum, nickel and 
rtiodium. The prefen-ed catalyst for hydrogenation is platinum on carbon. The reaction 
temperature may range from about lO^C to about 60»C, with about 25«»C being 
25 preferred. The hydrogenation is generally carried out at a pressure from about 1 .5 to 
about 4 atmospheres, preferably at about 3.0 atmospheres. 

O 
II 

The starting materials of the fonnulae R'CX, R'CHO and R'CHjX are either 

commercially available or obtainable by canning out standard transformation well 
known to those skilled in the art upon commerdally available materials. Table 1 below 
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indioates how the aldehydes of the formula R'CHO used In the examples were 
obtained. The standard transformations used to prepare these aldehydes are identified 
by one or more lower case letters in the column labelled "Reaction Sequence" in Table 
1 . The letters used to identify such transformations are explained in the key following 
5 Tablet. 
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Table 1 


' — 




Preparation of R'CHO 










Reaction* 




R' 


1 Starting Material 


Sequence 


5 


2r5-climethoxyphenyl 




commercial 




4,5-cnfluoro-2-methoxypKenyl 


3,4-dlfluoro-methoxybenzene 


a 




2-chloro-5-fluorophenyl 




commercial 




2*othoxvDhdnvf 




commercial 




2-hydroxyphenyl 




vOiiiiiierCiai 


10 


3.5*difilJOIiD-2-inethoyvnhoni/l 

2-chloro-6-fluorophenyl 


1 z»4-ainuoro-methoxybenzene 


a 

commercial 




5-chloro-2-methoxyphenyl 


4-chloro-methoxybenzene 


a 




3-fluoro*2-methoxyphenyl 


3-fiuoro-2-hydroxybenzaldehyde 


b 


15 


5-chloro-3-fluoro-2- 
methoxyphenyl 


4-chloro-2-fluorophenol 


b.a 




3-chloro-5-(iuoro-2- 


2-chlor(M-fluoro- 


a 




methoxyphenyl 


methoxybenzene 






3,5-dichloro-2-methoxyphenyl 


2,4-dichloro-methoxybenzene 


a 




4-methoxyphenyl 


• 


commercial 


20 


2-thienyf 

2- methoxynaphthyl 

3- thienyl 

2.5-difluorDDhenvl 
£i4-aimetnoxypnenyi 1 


- 
• 


commercial 
commercial 
commercial 
wuiiiriierciai 
commercial 


25 


4:,4-aicnioro-o-metho)cyphenyl 1 


3,5-dichloro-methoxybenzene 


a 




2.6-dichloro-4-methoxyphenyl 


3,5*dichloro-methoxvbfinzene 


a 




3»4-dichloro-2-methoxyphenyl 


2,3-dlchloro-methoxyben2ene 


a 




2,3-dimethoxyphenyl 1 




commercial 


30 


5-bromo-2*methoxy-3- 
methylphenyl 


2-methyl-methoxybenzene 


c. a 




2-cyclopentytoxyphenyl 


2-hydroxybenzaldehyde 


d 




2-cyclopentyloxy-5- 


2-hydroxy*5- 


d 




methoxyphenyi 


methoxybenzaldehyde 






5't-butyl-2-methoxyphenyl 


4-t-butylphenol 


e. a 


35 


5-s-butyl-2-methoxyphenyl | 


4-8-butylpheno! 


a 
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Table 1 
Preparation of R^CHO 




Starting Material 


Reaction* 
Sequence 


S-fluorO'2-methoxyphenyl 


4-fluoro-methoxybenzene 


f 


2-acetamidophenyl 


2*amlnobenzaldehyde 


confimercial 


2-methoxyphenyl 




a 


S-isopropyl-2-methoxyphenyl 


4-isopropyl>methoxybenzene 


e. a 


S-n-propyl-2-methoxyphenyl 


4'n-propylphenol 


e. a 


4,5-dimethyl-2-methoxyphenyl 


3,4-dlmethylphenol 


e,a 


5-heptyl-2-methoxyphenyl 


4-heptylphenol 


0. a 


2*heptyloxy-5-methoxyphenyl 


4-heptyloxyphenol 


e, a 


5-heptyloxy-2-methoxyphenyl 


4-heptyloxyphenol 


ah 


2-(2,2,2-trifluoroethoxy)phenyl 


2-chlorobenzonitrile 


1 


quinolin-8-yl 


8-nnethylquinoline 


a 


5-hydroxy-2-methoxyphenyl 


4-methoxyphenol 


e, a 


2-methoxy*5-phenylphenyl 


4-phenytphenol 


j 


4-amino-5-chioro-2- 
methoxyphenyl 


4*amino-5-chioro-2- 
add 


K 


2-hydroxy-S- 
trffluoromethoxyphenyl 


trifluoromethoxybenz- 
aldehyde 


a 


5-t-butyl-2-hydroxyphenyl 


4-t-butylphenol 


conrimerclal 


3-trifluoromethoxyphenyl 


- 




5*chloro-2-(2.2,2- 

trffluomcrthnyu^nhonul 


2,6-dichlorobenzonitrile 


e 


5-carbomethoxy-2- 
methoxyphenyi 


5-carbomethoxy-2- 

hydroxybenzalde- 

hyde 


1, m 


5-t-butyh2- 

tiifluoromethoxyphenyl 


trifiuoromethoxybenzene 


e, a 


5-n-butyl-2-methoxyphenyl 


4-n-butylphenol 


n, a 


2-ethoxy-S' 

trifluoromethoxyphenyl 


4-trifluoromethoxyphenol 


e, a 


2-methoxy-5*phenoxyphenyl 


4-phenoxyphenol 


a 


5-ethyl-2-methoxyphenyl 


4-ethyl-methoxybenzene 


P 
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Table 1 
Preparation of R^CHO 




R 


Starting Material 


Reaction* 
Sequence 




2-difluoromethoxy-5- 
trifluoromethoxyphenyl 


2*hydroxy-5- 

trifluoromethoxyben- 

zaldehyde 


g. a 




5-lsopropyl-2-(2,2,2- 
trifluoroethoxy)phenyl 


4-isopropyModobenzene 


q.a 


e 
O 


2-i8opropoxy-5- 
tfffluoromethoxyphenyl 

5-dimethylamino-2- 
methoxyphenyl 


4- trifluoromethoxyphenol 

5- amino-2- 

hydroxybenzaldehyde 


e. r 




5-t-butyl-2-d(fluoromethoxyphenyl 


4-t-butylphenol 


a.p 


10 


2-methoxy-5-(N- 
methytsulf6namido)phenyl 


5*amlno-2-hydroxybenzote acid 


s 




5-methylmercapto-2- 
methoxyphenyl 


4-methylthiophenol 


e, a 


15 


2-methoxy-5- 

methylaminomethylphenyl 


2-methoxy-5-(N-methyicarbox- 
amido)benzaldehyde 


t 




2-methoxy-5-methylsulfoxyphenyt 


5-methylmercapto-2- 
methoxybenzaldehyde 


u 




2-methoxy-5- 
methylsulfonylphenyl 


&-nnethytmercapto-2- 
methoxybenzaldehyde 


u 




2.5-bis(difluoromethoxy)phenyl 


2,5-dihydrobenzaldehyde 


P 


20 


2-difluoromethoxy-5* 
dimethylamlnophenyl 


5-amino-2- 

hydroxybenzaldehyde 


r. P 




2-dtf)uoromethoxy-5- 
laopiwpyipnvnyi 


4-isopropylphenol 


a.p 


25 


2-difluoromethoxy-5- 
methylthiophenyt 


4*methylthlophenol 


a, m, k. p 




2-difluoromethoxy-5-nitrophenyl 


2-hydroxy-5-nitrobenzaldehyde 






S-dimethylamlno-2-(2,2.2- 
trifiuoroethoxy)phenyl 


2-chloro-5-nttrobenzonitrile 


g. r, h 


30 


5-aoetamido-2-(2.2.2- 
trifluoroethoxy)phenyl 


6-nitro-2-{2,2.2- 
trifluoroethoxy)benzonltrile 


v.f.h 




2-difluoromethoxy-5-ethylphenyl 


4-ethyl-methoxybenzene 


a, K p 




5-chloro-2- 

difluoromethoxyphenyl 


6-chloro-2- 

hydroxybenzaldehyde 
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Table 1 
Pwparatlon of R*CHO 



1 


Starting Material 


Reaction* 
Sequence 


2-trifluoromethoxyphenyl 

2-methoxy-5- 
trifluoromethoxyphenyl 


4-trifluoromethoxyphenol 


commercial 
e, a 



5 * Reagents for Preparation of R^CHO From Standard Routes 

a) CljCHOCHj.TICI^ 

b) dimethylsulfote 

c) Brj/HOAc 

d) cyclopentyl bromide 
10 e) methyl iodide 

f) acetyl chloride 

g) NaOCHjCF, 

h) Raney nickel, HCO^H 
I) SeO, 

15 j) 1) carbonyldiimldazole, 2) N,0-dimethylhydroxylamine, 3) diisolbutylaluminum 
hydride 

k) BBr, 

I) t-butyl chloride/AICIa 

m) CljCHOCHa/AIClj 

20 n) ethyl iodide 

p) CIFjCH 

q) isopropyl bromide 

r) Hj, Pd/C, HCHO 

8) 1) methanol/HCI. 2) methylsulfonyl chloride, 3) methyl iodide, 4) 

25 diisobutylauminum hydride, 5) MnO, 

t) borane methyteuKide complex 

u) monoperoxyphthalic add, magne^um salt hexahydrate 

V) Hj-Pd/BaSO^ 
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The preparation of other compounds of the formula V not specifically described 
in the foregoing experimental section can be accomplished using combinations of the 
reactions described above that will be apparent to those skilled in the art. 

In each of the reactions discussed or Illustrated in schemes 1 to 3 above 
5 pressure is not critical unless othemrise indicated. Pressures from about 0.5 
atmospheres to about 5 atmospheres are generally acceptable, and ambient pressure. 
I.e. about 1 atmosphere, is preferred as a matter of convenience. 

Compounds of the fomiula V and the phannaoeutjcally acceptable salts thereof 
are useful as substance P antagonists, i.e., they possess the ability to antagonize the 
10 effects of substance P at its receptor site in mammals, and therefore they are able to 
function as therapeutic agents in the treatment of the aforementioned disorders and 
diseases in an afflicted mammal. 

The compounds of formula V which are basic in nature are capable of forming 
a wide variety of different saHs with various inorganic and organic acids. Although such 
15 salts must be phamiaceutically acceptable for administration to animals, it is often 
desirable In practioe to Initially Isolate a compound of the fomiula I from the reaction 
mixture as a phamiaceutically unacceptable salt and then simply convert the latter back 
to the free base compound by treatment with an alkaline reagent and subsequently 
convert the latter free base to a phamriaceutlcally acceptable acid addition salt. , The 
20 acid addition salts of the base compounds of this Invention are readily prepared by 
treating the base compound with a substantially equivalent amount of the chosen 
mineral or organic acid in an aqueous solvent medium or in a suitable organic solvent, 
such as methanol or ethanoi. Upon careful evaporation of the solvent, the desired solid 
salt Is readily obtained. 

25 Those compounds of fomu]a V which are also acidic In nature, e.g.. where R" 

or R'o is cartjoxyphenyl, are capable of fomiing base salts with various 
. pharmacologically acceptable cations. Examples of such salts include the alkali metal 
or alkaline-earth metal salts and particulariy. the sodium and potassium salts. These 
salts are all prepared by com^entional techniques. The chemical bases which are used 

30 as reagents to prepare the pharmaceuticaliy acceptable base salts of this invention are 
those which fomrt non-toxic base salts with the acidic compounds of fonnula I. Such 
non-toxic base salts Include those derived from such phamiacologlcally acceptable. 
caUons as sodium, potassium, calcium and magnesium, etc. These salts can easily be 



wo 9407966 



PCT/IB94/00059 



-16- 

prepared by treating the corresponding acidic compounds with an aqueous solution 
containing the desired pharmacologically acceptable cations, and then evaporating the 
resulting solution to dryness, preferably under reduced pressure. Alternatively, they may 
also be prepared by mixing lower alkanolic solutions of the acidic compounds and the 
5 desired alkali metal alkoxide together, and then evaporating the resulting solution to 
dryness in the same manner as before, in either case, stoichiometric quantities of 
reagents are preferably employed In order to ensure completeness of reaction and 
maximum yields of the desired final product. 

The compounds of fonnula V and their phamiaceuticaliy acceptable salts exhibit 
10 substance P receptor-binding activity and therefore are of value In the treatment and 
prevention of a wide variety of clinical conditions the treatment or prevention of which 
are effected or facilitated by a decrease in substance P mediated neurotransmission. 
Such conditions include inflammatory diseases (e.g., arthritis, psoriasis, asthma and 
inflammatory bowel disease), anxiety, depression or dysthymic disorders, urinary 
15 Incontinence, gastrointestinal disorders such as emesis, colitis and Crohn's disease, 
psychosis, pain, allergies such as eczema and rhinitis, chronic obstmctive ainvays 
disease, hypersensitivity disorders such as poison ivy, vasospastic diseases such as 
angina, migraine and Reynaud'5 disease, fibrosing and collagen diseases such as 
scleroderma and eosinophilic fascioliasis, reflex sympathetic dystrophy such as 
20 shoulder/hand syndrome, addiction disorders such as alcoholism, stress related 
somatic disorders, peripheral neuropatiiy, neuralgia, neuropathologlcal disorders such 
as Alzheimer's disease. AIDS related dementia, diabetic neuropattiy and multiple 
sclerosis, disorders related to Immune enhancement or suppression such as systemic 
lupus erythematosus, and itieumatie diseases such as flbrosltls. Hence, tiiese 
25 compounds are readily adapted to therapeutic use as substance P antagonists for the 
control and/or treatment of any of the aforesaid clinical conditions in mammals, 
including humans. 

The compounds of fonnula V and their phamiaceuticaliy acceptable salts can 
be administered via eittier tiie oral, parenteral or topical routes. In general, these 
30 compounds are most desirably administered in dosages ranging from about 5.0 mg up 
to about 1500 mg per day, although variations will necessarily occur depending upon 
tiie weight and condition of the subject being ti-eated and ttie particular route of 
administration chosen. However, a dosage level ttial Is In tiie range of about 0,07 mg 



wo 94/27966 



PCT/IB94/00059 



-17- 



to about 21 mg per kg of body weight per day is most desirably employed. Variations 
may nevertheless occur depending upon the species of animal being treated and its 
Individual response to said medicament, as well as on the type of phamiaceutieal 
formulation chosen and the time period and Interval at which such administration Is 
5 carried out. In some Instances, dosage levels below the lower limit of the afoiBsaid 
range may be more than adequate, while in other cases still larger doses may be 
employed without causing any harmful side effect, provided that such larger doses are 
first divided into several small doses for administration throughout the day. 

The compounds of formula V and their pharmaceutically acceptable salts may 
10 be administered alone or in combination with pharmaceutically acceptable carriers or 
diluents by either of the three routes previously indicated, and such administration may 
be carried out In single or multiple doses. More particularty, the novel therapeutic 
agents of this invention can be administered in a wide variety of different dosage forms. 
i.e., they may be combined with various phannaceuticaJiy acceptable inert canlers In 
15 the font) of tablets, capsules, lozenges, troches, hard candies, powders, sprays, 
creams, salves, suppositories, jellies, gels, pastes, lotions, ointments, aqueous 
suspensions, Injectable solutions, elixirs, syrups, and the like. Such carriers include 
solid diluents or fillers, sterile aqueous media and various non-toxic organic solvents, 
etc. Moreover, oral phannaceutical compositions can be suitably sweetened and/or 
20 flavored. In general, the therapeutic compounds of this invention are present in such 
dosage forms at concentration levels ranging from about 5.0% to about 70% by weight. 

For oral administration, tablets containing various exdplents such as 
mlcrocrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and 
glycine may be employed along with various dislntegrants such as starch (and 
25 preferably com, potato or tapioca starch), alglnic add and certain complex silicates, 
together with granulation binders like polyvinylpyrrolidone, sucrose, gelatin and acacia. 
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and 
talc are often very useful for tabletting purposes. Solid compositions of a similar type 
may also be employed as fillers In gelatin capsules; preferred materials in this 
30 connection also Indude lactose or milk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 
administration, the active ingredient may be combined with various sweetening or 
flavoring agents, coloring matter or dyes, and, H so desired, emulsifying and/or 



wo 94/2796< 



PCT/IB94/00059 



-18- 

suspending agents as well, together with such diluents as water, ethanol, propylene 
glycol, glycerin and various like combinations thereof. 

For parenteral administration, solutions of a compound of the fomiula V, or a 
pharmaceutically acceptable salt thereof, in either sesame or peanut oil or In aqueous 
5 propylene glycol may be employed. The aqueous solutions should be suitably buffered 
If necessary and the liquid diluent first rendered isotonic. These aqueous solutions are 
suitable for Intravenous Injection purposes. The oily solutions are suHable for 
intraarticular, intramuscular and subcutaneous injection purposes. The preparation of 
all these solutions under sterile conditions Is readily accomplished by standard 
10 phannaceutical techniques well known to those skilled in the art. 

Additionally, it is also possible to administer the compounds of fomiula V, or 
pharmaceutically acceptable saHs thereof, topically when treating inflammatory 
conditions of the skin and this may preferably be done by way of creams, jellies, gels, 
pastes, ointments and the like, in accordance wnth standard phannaceutical practice, 
15 The activity of compounds of the formula V and their phannaceutically 

acceptable sUts as substance P receptor antagonists may be determined by their ability 
to Inhibit the binding of substance P at Hs receptor sites In bovine caudate tissue, 
employing radioactive ligands to visualize the tachykinin receptors by means of 
autoradiography. The substance P antagonizing activity of the herein described 
20 compounds may be evaluated by using the standard assay procedure described by M. 
A. Casderi s| al., as reported In the Journal of Biolooleal ChemistiY Vol. 258, p. 5158 
(1983). This method essentially involves determining the concentration of the individual 
compound required to reduce by 50% the amount of radiolabelled substance P ligands 
at their receptor sites in said Isolated cow tissues, thereby affording characteristic ICjo 
25 values for each compound tested. 

In this procedure, bovine caudate tissue is removed from a -TO'C freezer and 
homogenized in 50 volumes (w.M) of an ice-cold 50 mM Tris (i.e., trimethamlne which 
is 2-amino-2-hydroxymethyl-1,3-propanedlol) hydrochloride buffer having a pH of 7.7. 
The homogenate is eentrifuged at 30.000 x G for a period of 20 minutes. The pellet is 
30 resuspended In 50 volumes of Tris buffer, rehomogenized and then recentrifuged at 
30.000 X G for another twenty- minute period. The pellet is then resuspended in 40 
volumes of ice-cold 50 mM Tris buffer (pH 7.7) containing 2 mM of calcium chloride. 
2 mM of magnesium chloride. 4 //g/ml of bacitracin, 4pg/ml of leupeptin, 2fjg of 
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chymostaHn and 200 g/ml of bovine semm albumin. This step completes the production 
of the tissue preparation. 

The radioligand binding procedure Is then earned out in the following manner, 
viz.. by Initiating the reaction via the addHlon of 100 of the test compound made up 
5 to a concentration of 1 /M, followed by the addition of 

100 /il of radioactive ijgand made up to a final concentration 0.5 mM and then finally 
by the addition of 800 pi of the tissue preparation produced as described above. The 
final volume Is thus 1.0 ml, and the reaction mixture Is next vortexed and incubated at 
room temperature (sa. 20«>C) for a period of 20 minutes. The tubes are then filtered 

10 using a cell hanrester. and the glass fiberfilters (Whatman GF/B) are washed four times 
wHh 50 xtM of Tris buffer (pH 7.7), with the filters having previously been presoaked for 
a period of two hours prior to the filtering procedure, ftedioactivity Is then detemilned 
in a Beta counter at 53% counting efficiency, and the ICbo values are calculated by 
using standard statistical methods. 

15 The ability of the therapeutic compounds of this invention to Inhibit substance 

P induced effects in vivo may be detennined by the following procedures V through 
•d". (Procedures "a* through V are described in Nagahisa et al., European Journal «f 
Pharmacology , 212, 191-5 (1992), which is incorporated herein by reference In its 
entirety.) 

-0 a. Plasma extravasation In the skin 

Plasma extravasation is induced by intradermal administration of substance P 
(50 tA, 0.01% BSA-saline solution) in dorsal skin of pentobartaitai (26 mg/kg i.p.) 
anesthetized male Hartley guinea pigs weighing 450-500 g. The compound to be 
tested is dissolved in 0.1% methyl cellulose-water (MC) and dosed p.o. 1 hour before 

:5 substance P challenge (3 pmol/site). Evans blue dye (30 mg/kg) is administered 
Intravenously 5 minutes before challenge. After 10 minutes, the animals are sacrificed, 
the dorsal skin is removed, and the blue spots are punched out using a cork borer 
(1 1 .5 mm oral dose (o.d.)). Tissue dye content is quantltated after overnight formamide 
extraction at 600 nm absorisance. 

0 b. Capsaicin-lnduced oiasma extravasation 

Plasma extravasatton Is Induced by Intraperitoneal injection of capsaicin (10 ml 
of 30//iy/l solution in 0.1% BSA/saline) Into pentobarbital anesthetized (25 mg/kg i.p.) 
guinea pigs. The compound to be tested Is dissolved in 0.1% MC and dosed p.o. 1 
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hour before capsaicin challenge. Evans blue dye (30 mg/kg) is administered i.v. 5 
minutes before challenge. After 10 minutes, the animals are sacrificed, and both right 
and left ureters are removed. Tissue dye content is quantitated as in "a" above, 
c. Acetic acid'induced abdominal stretching 
5 Male ddY mice (SLC, Japan), weighing 14-18 g, were fasted overnight. The 

compound to be tested is dissolved in 0.1% MC and dosed p.o. 0.5 hour before acetic 
acid (AA) injection (0.7%. 0.16 ml/10 g body weight). The animals are placed in clear 
beakers (1 per beaker) and the stretching response is counted 10 to 20 minutes after 
the AA injection (10 minute interval). 
10 d. Substance P-lnduced hvoerlocomotor oaradiom 

The anti-psychotic activity of the therapeutic compounds of the present invention 
as neuroleptic agents for the control of various psychotic disorders may be determined 
by a study of their ability to suppress substance P-induced or substance P agonist 
induced hypermotility in guinea pigs. This study is earned out by first dosing the 
15 guinea pigs with a control compound or with an appropriate test compound of the 
present invention, then injecting the guinea pigs with substance P or a substance P 
agonist by intracerebral administration via canula and thereafter measuring their 
individual locomotor response to said stimulus. 

The present invention is illustrated by the following examples. It will be 
20 understood, however, that the Invention is not limited to the specific details of these 
examples. 

EXAMPLE 1 

f-fW2S.3S^-3-f2-MethoxvbenzvlaminoV2-DhenvlpiDeridine hydrochloride 
A. 3'Amino-2-DhenvlpiDeridine 

25 A 500 ml Pan- bottle was charged with 5 grams of 5% platinum/carbon (50% 

water wet), 5 grams (0.0293 mol.) 3-amino-2-phenylpyridine (1 equivalent), 75 ml of 
water (15 vol.) and 25 ml of concentrated hydrochloric acid (5 vol.). The reaction was 
hydrogenated (maintaining the hydrogen pressure between 36 psi and 50 psi) until high 
pressure liquid chromatography (HPLC) indicated complete reaction. The catalyst was 

30 removed by filtration and the pH of the filtrate was adjusted fiiom 0 to a stable 1 1 .2 
using 25% sodium hydroxide (NaOH). The aqueous layer was extracted twice with 50 
ml of methylene chloride (CH^CI,). The organic extracts were combined, dried with 
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magnesium sulfate (MgSOj and the filtrate was atmospherically distilled to an oil, 4.34 
grams (84.1%). 

B- r+W2S.3SV^mino.2-phen v|p|Deridine mgnddate salt 
A magnetically stinvd 500 mi ertenmeyer flask was charged with 373 ml 
5 acetonitrjie (CH,CN) (20 vol.), 10 grams (0.0567 mol.) 3-amino-2-phonylpiperidine (1 
equivalent) and 8.63 grams (0.0567 mol.) L-(+)-mandeIic acid. This clear amber 
solution started to precipitate within 15 minutes. The resulting slurry was granulated 
at ambient temperature for 2 hours, filtered, and the filter cake was washed with 
CH3CN. 

10 The wet solids were added to a paddle stirred 3 neck flask with 186 mi of 

CH3CN and heated to 82'»C for 1 hour. This sluny was allowed to cool to 24«>C over 
90 minutes, after which solids were collected by filtration and washed wfth CHaCN. The 
collected solids were vacuum dried at 45«»C for 18 hours, which afforded 6.9 grams of 
the (+)-(2S,3S)-3-amino-2-phenyipiperidine mandeiate salt (74.2%). 
15 Specific rotation [o]o=(+99.46»). c=1 (CHaOH) 

A magnetically stirred 500 ml flask was charged with 10 grams (0.03 mol.) 3- 
amlno-2.phenylpiperidine mandeiate saK and 200 ml of CHaCN (20 vol.). This slurry 
was heated to 82<>C for 1 hour, cooled to 24«>C over 1.5 hours and filtered. The filter 
cake was washed with CH3CN and vacuum dried at 45«»C to afford 8.63 grams (86.3%). 
20 Specific rotation Ia]t,=(+1 07.92 «>), c=1 (CH3OH). 

The solids were charged to a magnetically stirred 500 ml fiask which contained 
176 ml of CH3CN. This slurry was heated to 82»C for 1 .5 hours and then allowed to 
cool to 24 »C over 2 hours. Solids were collected by filtration and washed with CHaCN. 
After vacuum drying at 4SoCfor 18 hours, 7.66 grams of the 3-amino-2-phenylpiperidine 
25 mandeiate salt were obtained (88.7%). The total recovery of the title compound was 
76.6%. Specific rotation la]D=(+116.96'») c=1 (CH3OH). 
C- ( + ^r2S.3S^ ^AmlnQ.2.DhenvlDlDeridine 

A magnetically stirred 1L erienmeyer flask was charged with 20 grams (0.06 
mol.) of the (+)-(2S,3S)-3.amino-2-phenylpiperidine mandeiate salt (1 equivalent), 200 
30 ml CHjClj (10 vol.) and 200 ml of water (10 vol.). The pH of this slurry was adjusted 
from 5.1 to a stable 12 with 25% NaOH. The layers were separated and the aqueous 
layer was extracted once with 200 ml of CHjCI,. The combined organic extracts were 
treated with 1 gram (5% by wt.) of Darco* Q-60 for 15 minutes then dried with MgSO^ 
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for 30 minutes. The Darco® and MgS04 were removed by filtration and the filtrate was 
concentrated atmospherically to yield 7.36 grams of the title compound. Oil, 67.8% 
yield. 

Specific rotation [a]D==(+62.38«). c=1 (CH3OH). 
5 D. (-l')-f2S.3Si-3>f2-Methoxvben2vlaminoU2-DhenvtDiperidlne 

A magnetically stinred 100 ml flask was charged (under a nitrogen atmosphere) 
with 3 grams (0.017 mol.) of (+)-(2S,3S)-3-amino-2-phenylpiperidine (1 equivalent) and 
30 ml of acetic acid (HOAc) (10 vol.). The reaction tumed a raspberry color with 
addition of HOAc and then with continued stining became slightly amber in color. The 

10 solution was stinred for 10 min., after which 2.54 g (0.0187 mol.) of 2- 
methoxybenzaldehyde (1.1 equivalents) was added, followed by the portionwise 
addition of 6.3 g (0.0297 mol.) of sodium triacetoxyborohydride (STAB) (1.75 
equivalents). The reaction exothemned to 33^0 during the addition. The colorless 
solution was stin-ed for 18 hours at ambient temperature. The reaction became a 

1 5 solution within 30 minutes of the last addition of STAB. The reaction was concentrated 
under vacuum to an oil which was partitioned between 30 ml of CHjCI, and 30 ml of 
H^O. The pH was adjusted fi^om 4.0 to a stable 11.5 with 50% NaOH. After layer 
separation, the aqueous layer was extracted once with 30 ml of CH^CI^. The aqueous 
layer was diluted with more water to dissolve waxy solids that formed. The combined 

20 organic layers were dried with MgS04 and filtered. The filtrate was concentrated 
atmospherically to yield an oil (4.86 g) which was dissolved in 20 ml of ethanol and 
charged to a 125 ml erienmeyer flask and magnetically stinted. A solution of 40 ml 
ethanol and 2 grams of anhydrous hydrochloric acid (HCI) was added. The resulting 
sluny was granulated for 1 hour at 24°C and then cooled to 5^C for 1 hour. Solids 

25 were collected by filtration and washed with 5°C ethanol. Vacuum drying at 45^C gave 
5.09 grams (81.2%) of the title compound. 

Specific rotation [a]D=(+70.88o), c=1 (CH3OH). 

EXAMPLE 2 

(+)-(2S.3SV3-(2'MethoxV'5*trHluoromethoxvben2vlamino)-2-phenvlDiDeridine 
30 hvdrochloride 

A magnetically stinted 65 ml flask was charged (under a nitrogen atmosphere) 
with 1 .6 g (0.0085 mol.) (+)-(2S,3S)-a>amino-2-phenylpiperidine (1 equivalent) and 30 
ml of HOAc (20 vol.). The reaction was a sticky raspbeny colored mixture which 
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became a solution with stirring. The reaction was stirred for 1 5 minutes and 2.24 grams 
(0.0102 mol.) of 2-m6thoxy-6-trifiuoromethoxybenzaldehyde (1.2 equivalents) was 
added, followed by the portionwise addition of 3.96 grams (0.0187 mol.) STAB (2.2 
equivalents). The reaction exothermed to 33«C during addition. This slightly pink 
5 solution was stirred at ambient for 1 8 hours. The reaction became a solution w^ln 30 
minutes of the last addition of STAB. The reaction was concentrated under vacuum to 
an oil and partHloned between 30 ml of CH^Oi and 30 ml of water. The pH was 
adjusted from 4.1 to a stable 1 1 .9 with 50% NaOH. The layers were separated and the 
aqueous layer was extracted once with 30 ml of CHjClj. The combined organic layers 

1 0 were dried with MgS04 and filtered. The filtrate was concentrated atmospherically to 
yield an oil (3.56 grams) which was dissolved in 20 ml of ethanol (5.6 vol.), charged to 
a 125 ml erienmeyer flask and magnetically stined. A sohjtion of 20 ml of ethanol and 
2 grams anhydrous HCI was added and the resulting slunry was granulated for 1 hour 
at 24»C and cooled to 5«>C for 1 hour. Solids were collected by filtration and washed 

15 with 5®C ethanol. Vacuum drying at ^O^C afforded 2.85 grems of the title compound. 
Specific rotation [a]o=(+69.84»), c=1 (CHjOH). 

Chlral HPLC (high pressure liquid chromatography) indicated that the product 
contained 1 .64% of the opposite enantiomer. 

Twenty grams of the title compound was combined with 40 ml of ethanol In a 
20 60 ml flask. This suspension was magnetically stirred at reflux for 1.5 hours. After 
cooling to room temperature for over one hour, the suspension was filtered. The filter 
cake was washed with ethanol and dried In vacuo at 45«»C to afford 1 .71 grams (85.5% 
recovery) of the chlrally enriched title compound, which was shown by chlral HPLC to 
contain 0.16% of the opposite enantiomer. 
25 Specific rotation (a]o=(+71.06»), c=1 (CH3OH). 

EXAMPLE 3 

M-f2R.3m-3 -Amlno-2-DhenvlDiDeridine mandelate salt 
3-Amino-2-phenylpiperidine was resolved according to the procedure described 
In the first two paragraphs of Example IB (I.e., the additional purification steps were not 
30 perfomned). but substituting D-(-)-mandeiic acid for L-(+)-mandelic add and substituting 
methyl ethyl ketone for acetonitrile. 

Specific rotation [ah = (-92.27), c«1 (CH,OH). 
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EXAMPLE4 

f-l-W2S.3S1.3.Amlno-2.Dhenvi p|Deridlne mandelata yatt 
3TAmino-2-phenylplperidine was resolved according to the procedure described 
in the first two paragraphs of Example 1 B (I.e.. the additional purification steps were not 
5 perfomied), but substituting isopropyl alcohol for acetonKrile. 
Specific rotation [aJo = (+45.71), c=1 (CH3OH). 

f 4-W2S.3SV-3-Amino-2-Dhfl nvlDlDeridine mandeiate salt 
3-Amlno-2-phenyiplperidine was resdved according to the procedure described 
10 in the first two paragraphs of Example 1B(l.e., the additional purification steps were not 
perfomied), but substituting ethyl acetate for acetonitrile. 
Specific rotation [a]o = (+112.23), c=1 (CHjOH). 
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CLAtMS 

1. A prooess for resolving raeemio or optieally enriched 3-amlno-2. 
phenyipiperidine. comprising reacting racemic 2-phenyl-3-aminopiperidlne or an 
optically active nrtixture of (2R,3R)-3^amlno.2.phenylpiperidine and (2S,3S)-3-amlno-2- 

6 phenyipiperidine with a resolving agent that Is L-(+).mandeilc add or CK-)-mandelic 
add. 

2. A process according to dalm 1 wherein the resolving agent Is L-(+)- 
mandelic add. 

3. A process for preparing a compound of the fomiula 



15 




(Ifl> 



or 



20 




(IB) 



25 comprising reacting L-(+)-mandelic acid with either racemic 3-amino-2-phenylpiperidine 
or an optically active mixture of (2R,3R)-3-amino-2-phenylpiperidlne and {2S,3S)-3. 
amlno-2-phenyiplperldine to fonn a compound of the formula lA, or reacting D-(-)- 
mandelic add with either racemic 3-amino-2-phenylpiperidine or an optically active 
mixture of (2R,3R)-3-amino-2.phenylpiperidine and (2S,3S).3-amino-2-phenylplperidine 

30 to form a compound of the formula IB. 

4. A process according to dalm 3, wherein L-(+)-mandelic add is reacted 
with racemic 3-amino-2-phenylplperidlne or an optically active mixture of (2R,3R)-3. 
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amino-2-phenylpiperidine and (2S,3S)-3-amino-2-phenylpiperidine to form a compound 
of the fomiula lA. 

5. A process according to daim 3, wherein the compound of fonnula lA or 
IB formed is neutralized to form, respectively. (2S.3S)-3-amino-2-phenylpiperidine or 

5 (2R,3R)-3-amino-2-phenylpiperidine. 

6. A process according to claim 1 , wherein the product of said process is 
neutralized to form, respectively, (2S,3S)-3-amino-2-phenylpiperidine or (2R,3R)-3- 
amino-2-phenylplperidine. 

7. A process according to daim 1 , which is carried out in a solvent that is 
10 selected from acetonitrile, ethyl acetate, methyl ethyl ketone and 2-propanol. 

8. A process according to claim 7, which is carried out in an acetonitrile 
solvent. 

9. A process according to claim 2. which is canied out in a solvent that Is 
selected from acetonitrile, ethyl acetate, methyl ethyl ketone and 2-propanol. 

15 10. A process according to daim 9, which is canied out in an acetonitrile 

solvent. 

11. A process according to claim 3, which is carried out in a solvent that is 
selected from acetonitrile. ethyl acetate, methyl ethyl acetate and 2-propanol. 

12. A process according to claim 1 1 . which is canied out in an acetonitrile 
20 solvent. 

13. A process according to claim 5, wherein the (2S,3S)-3-amino-2- 

phenylpiperidine or (2R,3R)-3-amino-2-phenylpiperidine formed is reacted with either (a) 

O 

II 

a compound of the formula R^CX, wherein X is a leaving group and R^ is aryl selected 

from Indanyl, phenyl and naphthyl; heteroaryl selected from thienyl, furyl. pyridyl and 
25 quinolyl; and cydoalkyi having 3 to 7 carbon atoms, wherein one of said carbon atoms 
may optionally be replaced by nitrogen, oxygen or sulfur; wherein each of said aryl and 
heteroaryl groups may optionally be substituted with one or more substKuents, and said 
(C3-C7) cydoalkyi may optionally be substituted with one or two substituents, said 
substituents being independently selected from chloro, fluoro, bromo, iodo, nitro, 
30 {C,-C,o) alkyi optionally substituted from one to three fluoro groups, (C,-C,o) alkoxy 
optionally substKuted with from one to three fluoro groups, amino, 
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O 

II 

(C,-C,o)alkyl-S-, (C,-C,o)alkyl-S-, (C,-C,o)alkyl-SOj-. phenyl, phenoxy. (C,-C,o)alkyl- 
SOjNH-. (C,-C,o)alkyl-SOjNH-(C,-C,o)alkyl-, (C,-C,o)alkylamino-di(C,-C,o)alkyl-. cyano. 
5 hydroxy, cydoalkoxy having 3 to 7 carbon atoms, (C,-Ce)alkylamlno, (C,- 
0 0 

II II 
Ce)dlalkylamino, HCNH- and (C,-C,o)alkyl-C-NH-, wherein the nitrogen atoms of said 

amino and (C,-Ca) alkylamino groups may optionaliy be protected with an appropriate 
protecting group; and is thienyl, benzhydryl, naphthyi or phen^ optionally 
substituted with from one to three substituents independently selected from chksro, 

10 bromo, fluoro, lodo. cydoalkoxy having 3 to 7 cartion atoms, (C,-C,o)alkyl optionally 
substituted with from one to three fluoro groups and (C,-C,o) alkoxy optionally 
substituted with from one to three fluoro groups, followed by treatment of the resulting 
amide with a reducing agent, (b) a compound of the formula R'CHO, wherein R' Is 
defined as above, in the presence of a reducing agent, or (c) a compound of the 

IS formula R^CHpc, wherein R* is defined as above and X is a iea\dng group, to form, 
respectively, a compound of the formula 
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<VB) 



wherein is defined as above. 

14. A process according to claim 13, wherein (2S,3S)-3-amino-2- 

20 phenylpiperidine is formed and reacted with either (a) a compound of the formula 
O 

II 

R'CX, wherein X is a leaving group and is aryl selected from Indanyl. phenyl and 

naphthyl; heteroaryl selected from thienyl, furyl, pyridyl and quinolyl; and cycloalkyi 
having 3 to 7 carbon atoms, wherein one of said carbon atoms may optionally be 
replaced by nitrogen, oxygen or sulfur; wherein each of said aryl and heteroaryl groups 
25 may optionally be substituted with one or more substituents, and said (C^-C^) cycloalkyi 
may optionally be substituted with one or two substituents, said substituents being 
independently selected from chloro, fluoro, bromo, iodo, nitro, (C^-C,o) alkyi optionally 
substituted from one to three fluoro groups, (Ci-C^o) alkoxy optionally substituted with 
from one to three fluoro groups, amino, 



wo 94f27966 



PCT;IB94/00059 



-29- 

O 

II 

{C,-C,o)alkyl-S-, (CrC,o)alky|.S., (C,-C,o)alky|.S02.. phenyl, phenoxy. (C,-Cio)alkyI. 
SO2NH-, (C,-C,o)alkyl-S02NH-(C,.C,o)alky|., (C,-C,o)alkylamino.dl(C,-C,o)alkyl-, cyano, 
5 hydroxy, cycloalkoxy having 3 to 7 carbon atoms, (C,-Ce)alkylamino, (C,- 
O O 
II II • 

Ce)dialkylamino, HCNH- and (C,-C,o)alkyl-C.NH-. wherein the nitrogen atoms of said 

amino and (C,-Ce) alkylamino groups may optionally be protected with an appropriate 
protecting group; and is thienyl, benzhydryl, naphthyl or phenyl optionally 
substituted with from one to three substituents independently selected from chloro, 

10 bromo, fluoro, iodo, cycloalkoxy having 3 to 7 carbon atoms, (Ci-C,o)alkyl optionally 
substituted with from one to three fluoro groups and (C,-C,o) alkoxy optionally 
substituted with from one to three fluoro groups, followed by treatment of the resulting 
amide with a reducing agent, (b) a compound of the fomiula R^CHO, wherein is 
defined as above, in the presence of a reducing agent, or (c) a compound of the 

15 formula R^CHjX, wherein R' is defined as above and X is a leaving group (e.g., chloro, 
bromo, Iodo, mesylate or tosylate), to form respectively, a compound of the formula 



20 




(VR) 



wherein R^ is defined as above. 

15. A process according to claim 14 wherein (2S,3S)-3-amino-2- 

O 

25 phenylpiperidine is reacted with a compound of the formula R^CX. 

16. A process according to claim 13, further comprising converting the 
product of formula VA or VB into a pharmaceutically acceptable salt thereof. 

1 7. A process according to claim 1 4, wherein R^ in the compound of formula 
VA formed is phenyl substituted with from 1 to 3 substituents independently selected 
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from (C,-CB)alkyl optioneUly substituted with from 1 to 3 fluorine atoms and (C,- 
Ce)alkoxy optionally substituted with from 1 -3 fluorine atoms. 

18. A process according to claim 14, wherein the product of said process 
is (+)-(2S,3S)-3(2-methoxy-5-trifluoromethoxybenzylamino)-2-phenylpiperidlne or {-»•)- 

5 (2S,3S)-3(2-methoxybenzylamlno)-2-phenylpiperidine. 

19. A compound of the formula 
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(Ifl) 



or 
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